Synthesis, characterization, and quantitation of the major adducts formed between sulfur mustard and DNA of calf thymus and human blood.
As part of a program to develop methods for verification of alleged exposure to sulfur mustard, we synthesized and characterized the adducts most likely formed by alkylation of DNA with sulfur mustard: N7-[2-[(2-hydroxyethyl)thio]ethyl]guanine (1), bis[2-(guanin-7-yl)ethyl] sulfide (2), N3-[2-[(2-hydroxyethyl)thio]ethyl]adenine (3), and O6-[2-[(2-hydroxyethyl)thio]ethyl]-guanine and its 2'-deoxyguanosine derivative. Incubation of double-stranded calf thymus DNA and human blood with [35S]sulfur mustard in vitro followed by enzymatic degradation of the DNA and mild depurination afforded three major radioactive peaks upon HPLC analysis. These peaks were identified as 1-3 by coelution with the synthetic markers and mass spectrometric and electronic spectra. Compound 1 appeared to be the most abundant adduct, which is in agreement with previous investigations on DNA alkylation with sulfur mustard.